AbsTrACT background Induced pregnancy termination and unintended pregnancy are two commonly occurring phenomena in the discipline of women's reproductive health. In the present study, we explored crosssectional data pooled from three rounds of Nigeria Demographic and Health Survey (NDHS) to understand the trends of prevalence of pregnancy termination and unintended pregnancy as well as the interplay of various sociodemographic and economic factors whereby these health issues occur. Methods Study participants were 79 825 currently married women aged 15-49 years. Data were collected from NDHS conducted in 2003, 2008 and 2013. Outcome variables were self-reported history of pregnancy termination and unintended pregnancy for the last birth. Data were analysed using descriptive and multivariable logistic regression methods. results Mean (±SD) age of the respondents was 28.7 years (±9.6). The overall prevalence of pregnancy termination and unintended pregnancy were about 11%. Older women had increase in the odds of terminated pregnancies, compared with women aged 15-19 years, while the converse was true for unintended pregnancy in the adjusted model. Educated women had significant higher odds of terminated and unintended pregnancies compared with women with no formal education. Women with higher wealth index were more likely to have unintended and terminated pregnancies after adjusting for other covariates. Remarkably, women who had unintended pregnancy were 1.47 times as likely to have terminated pregnancy compared with those who had no unintended pregnancy (OR=1.47; 95% CI 1.30 to 1.65). Experience of intimate partner violence had significant association with terminated and unintended pregnancies. Conclusion The findings of this study showed that unintended and terminated pregnancies remain part of the issues to be addressed if the goal of ensuring healthy lives and promoting the well-being for all at all ages must be met. Stakeholders in Nigerian healthcare system should protect the lives of women who are vulnerable to the fatal consequences of unsafe abortion, especially in cases of rape, sexual assault, incest and where continuing a pregnancy would endanger the lives of women.
InTroduCTIon
Unintended pregnancy is defined as unwanted (not wanted at that point of time) or mistimed (wanted but at a later time). 1 Globally, unintended pregnancy has critical public, clinical and social health concern because it commonly results in induced abortion and eventually the complications which are usually due to poor abortion care services, especially in resource-constrained settings. 2 It has been reported that of the estimated 210 million pregnancies that occur each year worldwide, approximately 38% are unplanned and 22% are terminated. 3 Generally, more than 200 million women in developing countries would like to delay their next pregnancy or stop child birth altogether,
Key questions
What is already known? ► Prevalence of pregnancy termination and unintended pregnancy is considerably high in Nigeria.
What are the new findings? ► Important regional and sociodemographic disparities exist in the prevalence of pregnancy termination and unintended pregnancy. ► A great majority of the women were not using any modern contraceptive methods and had significantly higher likelihood of experiencing untended pregnancy.
What do the new findings imply?
► Family planning programmes in Nigeria should emphasise on promoting the utilisation of modern contraceptive methods. Most importantly, improvement in maternal healthcare services is needed to aid women during the challenges of unintended pregnancy.
BMJ Global Health nonetheless many of them still rely on traditional or less effective methods of contraception if at all they use any. 4 Unintended pregnancy has often led to induced abortion, 5 a known cause of maternal mortality in Nigeria particularly due to poor abortion care services. 2 The negative outcomes of unintended pregnancies include late or no prenatal care seeking behaviour, induced abortions or engaging in social vices such as exposing the unborn to substance abuse and on the long run the childhood mortality which sometimes is due to insufficient resources for healthy development. [6] [7] [8] More so, it reflects challenges in contraceptive access and use, increased risk of physical abuse and domestic violence, because majority of the unintended pregnancies occur among adolescents and youth, who become susceptible to gender-based violence due to lack of empowerment. [9] [10] [11] In 2012, an estimated 59 unintended pregnancy and 33 induced abortions per 1000 women, respectively, were reported in Nigeria. This presupposes therefore that about 56% of unintended pregnancies resulted to abortion, while above 200 000 women had complications due to unsafe abortion procedures. 5 The outcome of abortion procedures is connected to the challenges in abortion policy and healthcare system. The Nigerian healthcare system operates within the Federal Ministry of Health which is responsible for strengthening the managerial and technical competence for delivery health services and setting standards, norms and protocols for vaccines, drugs, research, hospital services and human resource training for the sector development. 12 Nigeria's abortion laws are currently restrictive, permitting it only to save the life of the pregnant woman. The concerns for the adverse impact of unintended pregnancy have necessitated attempts over time to secure reforms on abortion law in the country. 13 In spite of the fact that induced abortion is illegal in Nigeria, unless when performed to save a woman's life, the act of induced abortion is prevalent and because they are usually performed secretly and mainly by unskilled care providers (traditional practitioners, herbalists, modern pharmacists to private clinicians), about half of the processes become unsafe. 14 As a result of restrictive abortion laws, most abortions cannot be carried out in standard health facilities, making the process unsafe. 14 15 The consequences of these hidden abortions are enormous and can be life-threatening, often leading to maternal death. 16 17 Married women also experience unintended pregnancy, as they constituted about 35% and 63% of abortion seekers in two separate studies from South-western Nigeria. 13 18 Several determinants predict the occurrence of unintended pregnancies and induced abortion including sociodemographic and economic factors, early sexual debut, accessibility to healthcare services, unmet need for family planning, higher parity, history of unintended pregnancy, contraception failure, partner's desire for children and domestic violence. 6 7 19 Notably, intimate partner violence (IPV) among women had 100% increase to have an induced abortion than women who do not experience partners' abuse. 20 21 The higher occurrence of induced abortion among the cohort of women with abusive male partners is due to the fact that abusive male partners are more likely to coerce a pregnant partner for induced abortion or continuing a pregnancy that would have preferably be terminated. 21 22 This study explores the prevalence and determinants of unintended and terminated pregnancies and would add to knowledge of the basis for the development of programmes and policies especially in a society that currently has no policy or legal approval to carry out abortion services. The objectives of this paper are to examine the prevalence of unintended and terminated pregnancies and identify key determinants of unintended pregnancy and induced abortion among Nigerian women.
MeTHods data source
Data for this study were derived from 2003 (n=7607), 2008 (n=33 318) and 2013 (n=38 920) rounds of DHS in Nigeria that provided information on unintended and terminated pregnancies. The 10-year period was chosen to make plausible comparisons of the trend in the outcome variables (terminated and unintended pregnancies) of the study. In Nigeria, the surveys are implemented by the National Population Commission with the financial and technical assistance by ICF International provisioned through the USAIDfunded MEASURE DHS programme. DHS are nationally representative surveys that collect information on a wide range of topics such as demographic, socioeconomic, family planning and domestic violence to name a few. The survey covered men and women aged between 15 and 49 years and under-5 children residing in non-institutional settings. DHS employed multistage stratified cluster design based on a list of enumeration areas (EAs). EAs are systematically selected units from localities, which constitute the Local Government Areas (LGAs). The LGAs are subdivisions of each of the administrative States (including the Federal Capital Territory (FCT)) and classified under six geographical zones. DHS used current census data conducted in 1991 with 21 federating States and a population of 87.5 million people during the 2003 survey. The sample was selected in two stages. In the first stage, 365 clusters were selected from a list of EAs developed from the 1991 population census. In the second stage, a complete listing of households was carried out in each selected cluster; households were then systematically selected for participation in the survey. 23 However, the 2013 survey used the EAs from the 2006 population census data, with 36 federating States and the FCT, and a population of 140.4 million people. The 2013 Nigeria Demographic and Health Survey (NDHS) sample was selected using a stratified three-stage cluster design consisting of 904 clusters, 372 in urban areas and 532 BMJ Global Health in rural areas. 24 The increases in Nigeria population, number of federating States and stages of sampling were responsible for notable increase in the data size between 2003 and 2013.
outcome variables
The outcome variables were (1) self-reported pregnancy termination and (2) intention status of last pregnancy. Both of the variables were categorised dichotomously as: (1) self-reported pregnancy termination (Yes/No) and (2) intention status (Intended/Unintended).
explanatory variables
Based on a broad literature review and availability on the datasets, the variables given in table 1 were included in the analysis.
data analysis Data analysis was carried out using STATA 14 (Stata, College Station, Texas, USA). Datasets from three surveys (2003, 2008, 2013) were merged into one to perform pooled analysis. To adjust for the cluster sampling techniques of the surveys, we used complex survey module (svyset) to account for primary sampling units, sample strata and sample weight. Following that, trend analysis for proportions was calculated using the Royston's p-trend approach 25 to estimate χ 2 (χ 2 for trend statistic). In addition, χ 2 tests were performed to examine the bivariate association between the outcome and explanatory variables. Variables that were found to be significant at alpha 5% were entered into regression analysis. More so, only the more significant/basic variable was entered into the regression model for two variables that have collinearity. Two separate binary logistic regression analyses were carried out to calculate the ORs of the association between terminated and unintended pregnancy with the sociodemographic variables. The level of significance was set at alpha 5% for the regression models.
ethical consideration
We did the analyses using publicly available data from demographic health surveys. All DHS surveys are approved by ICF international as well as an Institutional Review Board (IRB) in the host country to make sure that the protocols are in compliance with the U.S. Department of Health and Human Services regulations for the protection of human subjects. All participants gave informed consent before taking part in the survey. In this study, further ethical approval was not necessary as the analysis was based on secondary data available in the public domain in anonymised form. 24 resulTs sample characteristics Results from table 2 showed that mean (±SD) age of women was 28.7 (±9.6). Older women (40-49 years) had lower percentage of unintended pregnancy, but for women aged 15-19 years, the report of terminated pregnancy was almost equal among other women. For geographical locations, women from South East had the least percentage of unintended and terminated pregnancies with 7.2% and 11.0%, respectively. Meanwhile, women from North West geographical region had the highest percentages of unintended and terminated pregnancies (34.6% and 25.6%, respectively). In addition, while rural residents had higher percentages of terminated and unintended pregnancies (63.6% and 71.8%, respectively). More so, women with no formal education reported more experiences of about 54.5% and 44.5% of unintended and terminated pregnancies, respectively. The results also showed that women reporting Islam as their religion had 46% and 58.3% of terminated and unintended pregnancies. possessed by the household as well as and housing quality (eg, type of floor, wall and roof) are taken into consideration. Each item is assigned a factor score generated through principal component analysis which are then summed and standardised for the households. These standardised scores places the households in a continuous scale based on relative wealth scores. The scores thus obtained from a continuous scale and subsequently categorised into quintiles to rank the household as poorest/poorer/middle/richer/richest to richest. 22 For the present study, households in lowest two categories were merged and categorised as poor, and those from middle to richest were merged as non-poor. 
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The results showed that about two-third of women who were employed had unintended pregnancies and approximately three-quarter of them had experienced terminated pregnancy. Women from households with male heads reported higher occurrence of unintended and terminated pregnancies (90.8% and 86.2%, respectively). There was steady increase from high to low wealth index for unintended and terminated pregnancies among women. Also, multiparous women had higher percentages (38.9% and 54.9%, respectively) of unintended and terminated pregnancies. Women who do currently use modern contraceptive methods had approximately 97% and 95.1%, respectively, occurrence of unintended and terminated pregnancies. Similarly, the results showed that women who had unmet need in contraceptive use had less of unintended and terminated pregnancies. Furthermore, about 8.1% of women who reported history of domestic violence had unintended pregnancies, while 14.8% of them had also experienced terminated pregnancy. Women who are currently married or living with partners had 78.8% and 88.3% of unintended and terminated pregnancies in Nigeria. See table 2 for details. Figure 1 shows the trends of unintended and terminated pregnancies among women in Nigeria between 2003 and 2013. These were higher in 2003 (16.3% and 14.5%, respectively). However, there was a decline in these percentages over time; about 10.9% in 2008 and about 10.6% in 2013. The trend analysis showed significant difference across the study period for terminated and unintended pregnancies (Terminated pregnancy: χ 2 =62.565, p<0.001; Unintended pregnancy: χ 2 =57.762, p<0.001).
Factors of terminated and unwanted pregnancies in nigeria: 2003-2013
Based on the results from pooled data, the odds of terminated and unintended pregnancies in 2013 were 6% (OR=0.94; 95% CI 0.87 to 1.01) and 9% (OR=0.91; 95% CI 0.83 to 0.99) lower, compared with year 2003 after adjusting for other covariates. While older women had increase in the odds of terminated pregnancies, compared with women aged 15-19 years, the converse was obtained for unintended pregnancy in the adjusted model. Geographical region of respondents was significantly associated with terminated and unintended pregnancies. Further, rural dwellers had 4% reduction in the odds of unintended pregnancy, compared with their urban counterpart after adjusting for other covariates (OR=0.96; 95% CI 0.86 to 1.07). However, there was 5% increase in the odds of terminated pregnancy among the rural dwellers (see table 3 for details). Educated women had significant higher odds of terminated and unintended pregnancies compared with women with no formal education.
Women who belonged to Islam and traditional religion had reduction in the odds of terminated and unintended pregnancies after controlling for confounders. In addition, the employed women were 1.11 times as likely to have terminated pregnancy compared with the unemployed (OR=1.11; 95% CI=1.02 to 1.21), while 11% significant reduction of unintended pregnancy was obtained for employed women in the adjusted model (OR=0.89; 95% CI 0.81 to 0.99). Sex of household head was not significantly associated with terminated and unintended pregnancies. Women with higher economic status were more likely to have unintended and terminated pregnancies after adjusting for 
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other covariates. Above four children ever born among women were 2.57 times as likely to have unintended pregnancy compared with women with not more than two children (OR=2.57; 95% CI=3.75 to 4.87); however, women with more than four children had 10% reduction in terminated pregnancy compared with those with less than three children (OR=0.90; 95% CI=0.79 to 1.02). Current users of modern contraceptive methods had 26% significant reduction in terminated pregnancies compared with non-current users (OR=0.74; 95% CI=0.65 to 0.84); the converse was true for unintended pregnancy. Women who had IPV were 1.49 (OR=1.49; 95% CI=1.37 to 1.62) and 1.61 (OR=1.61; 95% CI=1.46 to 1.77) times as likely to have terminated and unintended pregnancies compared with women who had no IPV. Remarkably, women who had unintended pregnancy were 1.47 times as likely to have terminated pregnancy compared with those who had no unintended pregnancy (OR=1.47; 95% CI=1.30 to 1.65). Women not currently married were 3.03 times as likely to have unintended pregnancy, but had 8% reduction in terminated pregnancy compared with those who are currently married or living with partner. Women with unmet need in contraceptive use were 7.51 as likely to have unintended pregnancies (OR=7.51; 95% CI=6.78 to 8.32); however, they had 14% reduction in terminated pregnancy (OR=0.84; 95% CI=0.76 to 0.92). Overall, there were no differentials in the factors of terminated and unintended pregnancies between the NDHS 2003-2013 pooled data and NDHS 2013 data as presented in table 3 .
dIsCussIon
Based on the findings of this study, overall, about one-tenth of Nigerian women had terminated and unintended pregnancies with slight decline in the past decade. The findings revealed that millions of Nigerian women in terms of absolute number have experienced unintended and terminated pregnancies in line with reports from previous studies. 7 9 17 Poor utilisation of modern contraception methods was remarkable because it is the basis of unintended pregnancy. This could be a prominent factor contributing to the level of unintended pregnancy and consequently induced abortion in Nigeria. The percentages of unintended and terminated pregnancies among women who currently use modern contraceptive methods were quite low. This is consistent to reports from several studies previously conducted to examine the level of contraception use. 7 16 19 Furthermore, older women, those not currently married, women with unmet need in contraceptive use and women currently employed had increase in terminated pregnancy, but reduction in unintended pregnancy. The geographical region and religious beliefs of respondents were significantly associated with terminated and unintended pregnancies. Educated women, those with high wealth index and women who experience IPV had increase in terminated and unintended pregnancies. These findings are consistent with many other studies on the correlates of terminated and unintended pregnancies. 7 18-20 26-33 Though Nigerian government has recognised the problem of unintended and terminated pregnancies and dedicated to improving maternal healthcare services, evidence suggests that progress has 
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been inadequate, and complications from induced abortions remain a prominent factor of maternal morbidity and mortality. Findings from this study suggest that unintended pregnancy, a major contributory factor of most induced abortions exist in Nigeria.
Despite only a minimal number of women are eligible for legal abortion under existing law which is to save life, increased efforts are also needed to prevent unintended pregnancy in its entirety and to reduce levels of unsafe abortion and its negative health, social and economic effects. Though much effort have been made on how to advance the dialogue on unsafe abortion in Africa at large, which has been led by broad-based national partnerships and coalitions of women's groups, healthcare professionals, non-governmental organisations and public health activists, while regional bodies have also taken a stand on abortion, within the wider context of safe motherhood and reducing maternal mortality. 34 It is paramount that policies and decision makers in Nigeria own up their duty to protect the lives of women who are vulnerable to the fatal consequences of unsafe abortion in cases of rape, sexual assault, incest and where continuing the pregnancy would endanger the physical or mental health of the woman or the woman's life. As millions of Nigerian girls still attend schools, thereby increasing the marriage age, the inadequate provision of family planning and abortion care will mean that Nigeria risks losing a growing number of its young women through unsafe sexual activity, unintended pregnancy, unsafe abortion and early childbearing.
strengths and limitations
This study was based on nationally representative secondary data and the findings are generalisable for the women aged between 15 and 49 years. Sample size was considerably large that were collected from three rounds of surveys which allowed reporting the trend in the prevalence of terminated and unintended pregnancy. Nevertheless, a major drawback is that cross-sectional study design as employed is not sufficient to critically examine causality. Also, the outcome variables were measured based on self-reported data which can be subject to misclassification bias. The study intended to estimate induced abortion; nonetheless, respondents might have as well reported spontaneous abortion thereby leading to overestimation of terminated pregnancies. In addition, since the study captured the life time experience of women on terminated and unintended pregnancies, the occurrence of recall bias is very likely as highly multigravida women could have lost track of certain sexual and reproductive events that preceded some pregnancies, thereby leading to under-reporting of unintended pregnancies.
ConClusIon
Based on analysis of NDHS data, this study found that the issue of terminated and unintended pregnancies still exist among Nigerian women. In addition, majority of the women reported not using any modern contraceptive methods and had significantly higher odds of abortion and unintended pregnancy. The underlying causes behind the prevalence rates of both terminated and unintended pregnancy remains a subject for further investigation. Regional and socioeconomic disparities need to be addressed through proper policy action in order to promote reproductive health and well-being in the population. Most importantly, improvement in maternal healthcare services is needed to aid women during the challenges of unintended pregnancy.
Correction notice This article has been corrected since it first published. The licence type has changed from CC BY to CC BY NC.
